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Translation from: Referativnyy zhurnal, Metallurgiye, 1958, Nr 2, p 87 (USSR) 


AUTHORS: 


TITLE: 


Kurilekh, D. G., Psarev, V. i. 
a eal 


The Nature of the Drop in Yield Point in the Finishing of Sheet 
Steel (O prirode ponizheniya predela tekuchesti pri otdelke 
stal'nykh listov) 


PERIODICAL: Nauchn. zap. Dnepropetr. un-ta, 1956, Vol 45, pp 69-71 


ABSTRACT: 


A study was made of the mechanical properties of annealed 
and leveled sheet steel, and an attempt was made to determine 
the cause of the drop in the (‘: value after leveling. Used in 
the tests were sheets of stee! 08KP, annealed at 680-710° for 
8 hours. The sheets, 2000-2500 mm in length, were cut in 
half. From the one half samples were cut to be tensile-tested 
to destruction at angles to the direction of rolling of 0, 30, 45, 
60, and 90°; the other half was sent on for leveling, then for 
mechanical testing. Reduction amounted to 0.85-1.0 percent. 
Tested were 6 sheets, 120 samples; the thickness of the 
samples was 0.82 mm. Chemical composition and test-result 
tables are included. The penetration depth of the leveling de- 
formation was studied by X-ray. It was found that the solid 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343510003-1" 


510003-1 


CIA-RDP86-00513R0013435 


Sip? Ee ee ean eee, = 


10003-1 


~ 


137-58-2-2809 
The Nature of the Drop in Yield Point (cont. ) 


background of the line (110) receded from the surface to a depth of up to 
0.05-0.07 mm in sheets reduced by 1.0 percent, and to a depth of up to 
0.08-0.12 mm in sheets reduced by 1.8 percent. In the leveled sheets the 
Os value dropped from 24.05-26.7 kg /mm2 to 19.35-2075 kg mm, witha 
different value for each direction tested. Changes in Opend were insig- 
nificant. It is assumed that the increase in the surface area of a sheet re- 
sulting from a plastic flow of the ferrite grains in the surface layers of the 
sheet should lead to an elastic deformation of the individual grains not only 
on the surface but throughout the thickness of the sheet. The effect of level- 
ing on the sheet steel was such that the elastic tensile deformation of the 
inner ferrite grains was balanced out by the elastic compression deforma- 
tion of the surface layers. When the samples were tensile-tested, the pre- 
existing elastic deformation of the grains was made evident by its absorp- 
tion of some of the stress---which was apparent fromthe drop in the O¢ 
value. 


D.M. 


1, Sheets—~Properties 2, Sheets--Steel—Analysis 
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AUTHOR: Psarev, V.I. ae 
TITLE: Coagulation of the carbide phase during tempering of ©. 
a molybdenum steel — ie ee ae nhl 


FERIODICAL: Fizika metallov i metallovedeniye, v.15, no.2; 1963." 
: 234-238 2 ane Fasting Fae e oe ee. : 2 

TEXT: The coagulation of carbides has been studied in two 
molybdenum steels: 1) 0. C4 C, 6.34 Mn, 0.17 Si, 1.59 Mo; and 

2) 1.27% C, 0.46 Mn, 0.21 Si and 1.04 Mo... Specimens with a. 
suitable carbide structure were selected from batches tempered at ee 
606 °C. Coagulation was studied at 600,. 650. and’ 700 °C by the: ee 
microscopical examination of specimens after quenching ‘and surface-.... 
stripping. Coagulation during continuous heating at 10; 50 and 5.625 
100 °C/hour was also studied cn steel (1). crystal-structure Boe a 
changes were studied by X-ray aiffraction on carbides isolated : 
electrolytically, the structure obtained under the test conditions! 


‘peing that of cementite. Redistribution of molybdenum-between the 
.. erystal lattices of alpha-iron and cementite leads to breaks on? 3: 

_ the curves correlating average carbide-particle radius and co 
_ card 1/3 fag ae oe 
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isothermal holding time at 600 and 650°°C; at 700 °c coagulation. —' 
dies away, virtually ceasing after about 80 hours, | The hardness. ._ 
changes correspond to the changes. in the dispersion of. the 
carbide phase and in the state of the alpha-solid solution. 
Comparison of these results and those with .carbon steel: indicate 
that molybdenum increases the dispersion of the carbide phase and ‘ 
at the same time greatly retards the coaguiation.,. The results show’. 
that carbide coagulation is governed. by diffusion of carbon, but. 
also that the state of the matrix crystal lattice greatly affects | 
both the dispersion of the carbide.particles and their coagulation. | 
The knowm fact that alloying steel with a very small amount of Mo. 
doés not lead to a large change in the carbon diffusion coefficient » 
although the carbide phase. is considerably more dispersed and the - 
carbide coagulation parameters. greatly changed, is explicable in. 


terms of the equilibrium conditions in a ‘simplified model. Similar '* 

results should be obtained with steels alloyed with other carbide- =... 
forming elements in quantities insufficient to form. special eats OS 

~carbides, . spd hs 
here are 4 figures and 1 table. 
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Coagulation of the carbide phase. oo -g111/E151 eae 


ASSOCIATION: Chernovitskiy sduuaave ty ennyy. universitet 
(Chernovitsy State University) — aa 


SUBMITTED: June 21, 1962 
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PSAREV, V.I.; MAKOVIYCHUK, Yu.I.; STEFANOVSKAYA, N.B. 
Coagulation of the carbide phase in molybdenum and vanadium 
steels at temperatures lower than the A, point. Izv, vys. 
uoheb. zav.; chern, met. 6 no.8:120-127 '63. (MIRA 16:11) 


1. Chernovitskiy gosudarstvennyy universitet. 
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AUTHOR: Paarevy Ve 103 Galichuk, Yae De; Dobry#den', Ke Ao 


the in i Zn.8b5 in 
i TITLE: On the intergrowth of crystals of the compounds CdSb and 2n,3b2 


alloys 


=to ematete | 
CITED SOURCE: Nauchn. yezhegodnik za 1959 ge Chernovi tsk. am to Fize ? 0. 
pak. Chernovtsy*, 1960, 617-619 


) tal 
Lal y e 


j ibility of consolidating 
s nvestigation was made into the feas 
aire ears and Zn38b, in binary alloys of Cd with 25% Sb and Zn wish 398 
ab by the mechanical effect of conte ie a aed, a Dr eb evade KAO 
ared from cope Zn, Sb ol gra -0, ave 
TT getied uy aiols vacuum distillation. ‘The crystallization was car 
ur 
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- out in evacuated pyrex ampoules, which were cooled together with the furnace 
after tha metal had melted, at rest and with rotation. During the rotation, and 
in the céurse of the solidification, the CdSb and Zn3Sba crystals, which differ 
- considerably in density from the adjoining liquid, grow together into large 
aggregates. This is illustrated by a comparison of the microstructures of the 
' specimens cooled with and without rotations Ve. Zolotorevskiy. 
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Methods of dopine the crystals of CdSb compounds through re of the 
system Cd - Sb. Fiz. met. i metalloved. 16 no.1:71-79 JL 36 
(MIRA 16:9) 


i j i itet 
1. Chernovitskiy gosudarstvemyy universitete 
(Metal crystals) (Cadmium-antimony alloys) 


ee ard 2 ai bdt + : ccnh cpm FS fo ed Se ee ee er =< i q te x 1. apie 
CELLS TET (SINS AE BOSCIA NEE EUS IPI SEC NPE Nal OT PES Ee EK Bc TS ESD REE SPA P RSP ERG ORS EEL WY TOE De Pir FOLD WY CAREC A) 2 RSS ROTI ASM GRIN RASTER AB L) SORURRESEE OR (ope INN eRe GR 
ISSA RAE CARTAN ETA, BCR ESIS SPN SAM ESSERE OE ST AO XRT SCAT EESTI I AL, PALA PORTIS RACE SRST FSCS SET OE PUTA CER POS CR Cee CC PEE MGTT MSEC 7 Bee 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343510003-1" 


Spies wae ayes sy sae 
a 


"APPROVED FOR RELEASE: 06/15/200 


PSAREV, Vel. . 


Sore | Se eS 
a 


CIA-RDP86-00513R001343510003-1 


Methodelogy involved in heating and cooling according to @ 


previously given law. Inzh.-fizezhur. 


no.l:98-102 Ja '6d0. 
(MIRA 13:4) 


1, Gosudarstvennyy universitet, g.Chernovtsy. 
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BINUMENFEL'D, V.N.; LYUFUR, S.L.; LIVSHITS, B.S. PARILOV, V.P.; a 
—PSAREY. 3-RODZY ANKO, V.Yeos GOLUBTSOV, I.Ye., otv.e redo; 
KIRILLOV, Lis, redo; SLUTSKIN, A.A., tekhn. red. 
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Computation of the Line of Cementite-Austenite Equilibrium i 
Fe-C Alloys (Raschet linii tsementitno-austenitnogo ravnove 
Fe-C splavov) 


PERIODICAL: Zhurnal neorganicheskoy xhimii, 1958, Vol 3, Nr 9, pp 2217-2218 
(USSR) 


ABSTRACT: The paper under review is an attempt at computing the line of 
cementite-austenite equilibrium in Fe-C alloys with consideration 


to the mathematical dependence of the n-grain size of the Fe, 


particle on temperature and concentration. The dependence of ths 
n-grain size of the Eee particle on temperature and concentration 


is given in the equations 4 and 2: 


v, R 


a I 
(1) 


Sy oA 
In — (T,-T,)+T,in 
f Cy 21 1 =| 


Card 1/3 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343510003-1" 


APPROVED: FOR sebeatcsat sh Meh Sa enlalberhlatae dui dada enh 1 


SOV/78-3-9-36/38 
Computation of the Line of Cementite-Auntenite Bquili brium in Fe-C Alloys 


r 


ee ee (2) 


ae 
in — /f ‘ 
c 


In these equations ry represents the n-grain size of the Fe, 


particle at the temperature Ty, Zo the medium grain size of 


Fez at T,, and Cy the respective concentratiors atthe limit 


the particle with the radii Ty and Tos 


The above formulae were tested in numerous experiments with 
highly disperse Fe-C alloys. The dependence obtained between the 
solubility of the compound Fe,C at different temperatures is 


used for the computation of carbon concentrations in Fe-C systems. 
There are 2 tables and 3 references, 3 of which are Soviet. 


ASSOCIATION: Chernovitskiy gosudarstvennyy universitet (Chernovtsy State 
University) 
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Computation of the Activation Energy of the 
ation Process in Steel (Raschét energii aktiv 
koagulyatsii karbidov v stali) 


PERIODICAL Dopovidi Akademii nauk Ukrains'koi RSR, 1958; Wr 4, 
pp 386-389 (USSR) 


ABSTRACT: The diffusion character of coagulaticn of various fine-dis- 
persed carbide particles in steels makes it possibile to cal- 
culate the activation energy of this process. The euthor 
derives a formula for this activation energy: 


Q = Rbn 


bo ES 


. qT R 
where R is a universal gas constant; v, and v, are two 
values of the linear growth rate for temperatures T, and 
ale 


T. at the same size of the particles. The author carried out 

eXperimental investigations for a series of carbon steels, 

from 1.2 tg 1.7% ©, at a wide range of temperatures, from 

750 to 950 C, and treated the results by the least-square 
Card 1/2 method. The final result was 2 = 32,000 cal/g-at, and the 
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SOV-21-58-4-7/29 
Computation of the Activation Energy of the Carbide Coagulation Process 
in Steel 


activation energy (above the critical point A,) closely 
agreed with that of carbon diffusion in austenite determ- 
ined by M.Ye. Blanter [ Ref. 2 / and others. Similar com- 
putations were also performed by the author for various 
steel alloys. There is 1 graph and 5 references, 4 of 
which are Soviet and 1 American. 


ASSOCIATION: Dnepropetrovskiy gosudarstvennyy universitet (Dneprope- 
trovsk State University) 


PRESENTED: By Member of the AS UkrSSR, V.N. Svechnikov 
SUBMITTED: July 5, 1957 


NOTE: Russian title and Russian names of individuals and insti- 
tutions appearing in this article have been used in the 
transliteration. 


1. Carbides--Diffusion 2. Diffusion--Mathematical analysis 
3. Steel 
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AUTHORS ¢ psarevs. Veles and:-Korobiy, O.I.. 


ere e . wots OAD aes : 
TULLE: . Influence of the state ot the solid solution on the 
kinetics of ‘coagulation and dispersion of the carbide 
phase in steels me CO oh i 
PERLODICAL: Izvestiya vysshikh uchebnykh zavedeniy, ‘Chernaya 
1 . metallurgiya, no.l2, 1962, 103-109" i 
“the influence of the state of the .watrix phase, the. 


TUATs 
grain boundaries and of ‘grain size on the coagulation of carbides” 
was investigated. for the steels LH X15. (ShKH15) “(2,15 C, 1.53% Cr, 
u.4ae Endy Y¥17 (017) (1.07% c), and tora nickel steel (1.17% Ce 
L.5te Ni) wade. ‘from .Arméo: iron in a high frequency furnace in argon 
atmosphere. . The. specimens were water-quenched from. 1100 bal oar : 
annealed. at. 620-030 °C ‘and’ given isothermal treatments at various 
temperatures; in addition they were reheated..and quenched from — 
various temperatures between 950 and 1150: °c. From the number. and 
mean radii of the carbide particles, calculations were made of the 
linear velocity of their growth and ot the: two parameters: of the 
coaguiation process: “q@se parameter characterising the . slowing . 
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of lattice defects, mobility of matrix grain boundaries, etc) 
during the process of heating. 
There are 5 figures and 1 table. 


ASSOCIATION: Chernovitskiy gosudarstvennyy universitet 
(Chernovitsy State University) 


SUBMITTED: January 23, 1962 
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ion on solid phase boundaries. Fiz. net. 
368-278 157.6 (MIRA 11:3) 
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AUTHORS: Psarev, V. I., and Salli, I. V. 126-2-12/35 
TITLE: Coalescence of finely dispersed particles and determination 
of the surface tension at the boundary of solid phases. ‘ 


(Koalestsentsiya melkodispersnykh chastits 1 opredelentiye 
poverkhnostnogo natyazhenlya na granitse tverdykh faz). 


PERIODICAL: Fizika Metallov 1 Metallovedeniye, 1957, Vol. 5, No. 2, 
pp- 268-278 (USSR) 


ABSTRACT: Coalescence is a process of coarsening of the particles 
(grains or crystals) of the disperse phase brought about by 
displacement of matter from the small particles to the larger 
ones. This process is of great importance during tempering 
of hardened steels, during heat treatment of etching alloys, 
ete. An attempt to describe quantitatively this process has 
been made in earlier work of the authors of this paper and 
also of other authors (Refs. 4-7,9). It 1s known from thermo- 
dynamics that, in the case of coalescence, the change in the 
free energy of the system AF is proportional to the change 
of the total surface of division between the phases and AF = 
aA3> whereby the coefficient O represents the specific free 
energy on the surface of division of two phases. The funda- 
mental relations of the molecular-kinetic theory of phase 

Card 1/7 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343510003-1" 


"A 


CRESS RATER IET ; 
a ee Cael : eo 


bib edahetabel RELEASE: 06/15/2000 _CIA-RDP86-00513R001343510003-1 


7 3 ESE zs 
a hee eee ee ee 


Coalescence of finely dispersed particles and determination ef 
surface tension at the boundary of solid phases. 


transformations include this important thermodynanic 
magnitude but so far no reliable data are available even 
on the order of magnitude of o for solid phase 
poundaries. In this paper a calculation is presented 


the surface tension at the boundary of the solid phases 
using experimental data on the kinetics of coalescence. 
During coalescence all the particles of the disperse 
phase can be sub-divided into the following two classes: 
large, growing particles, i.¢., particles which continue 
to grow all the time until the process is stopped; 
dissolving particles, i.e. gnaller particles, the smallest 
of which dissolve during the first stages of coalescence 
whilst the larger ones may even grow in the initial stage 
and still dissolve later. Bokshteyn, S. Z. (Ref.3) has 
found that during coalescence the average dimensions of 
the particles of both classes increase all the time. 
Konobeyevskiy, S. T. (Ref.1) proposed a formula for the 
growth of the average particle size of the disperse phase 
as a function of time during isothermal annealing in which 
Card 2/7 the rate of growth is expressed by a linear relation; for 
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126-2-12/35 
Goalescence of finely dispersed particles and determination of e 
surface tension at the boundary of solid phases. 
a better agreement petween this formula and the experi- 
mental results, the authors of this paper introduce a 


decelerating term of the rate of growth thus obtaining 
Eq.(1), p-269- The deviation of the coagulating system 
from the equilibrium position can be characterized by 2 
linear speed of growth of the average dimension of 
coarsening particles at a given instant of time. However, 
with the progress of time the particles grow bigger end 
the speed of growth will decrease and tend to bec 


ome Zero. 
In earlier wor 


k of one of the authors (Ref.7), 2 rormula 


was proposed for calculating 
particles which contains 4 term wi 
dependence on time, An equation is also derived for 
calculating the surface tension Oo 2 
solid phases, Bq.(7), p-27i. Tf experimental data are 
available enabling plotting the dependence of the 
average radius of the disperse phase particles on the 
duration of isothermal annealing (Fig.l, p.70), it is 
possible on the basis of the here derived relation to 
evaluate the surface tension at the poundary of solid 
Card 3/7 phases. For verifying the proposed formula the authors 
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Coalescence of finely dispersed particles and determination of the 
surface tension at the poundary of solid phases. 


used the experimental data of Bokshteyn , 8.2. (Ref.3), 
Schimura, S. et alii (Ref .8)3 the basic data extracted 
from the experimental results of these authors, which 
are necessary for calculating the surface tension, are 
entered in Table 1, p.272. In addition, the method of 
calculation is verified on extensive experimental data 
which permits determining the surface tension at the 
boundaries graphite-austenite, carbide-austenite and 
carbide-ferrite. The process of coalescence of graphite 
particles in iron was investigated on two groups of 
specimens, the first consisting of iron with a nearly 
eutectoidal content of admixtures, i.e, 1% Si, 0.4% Mn, 
0.15% P and 0.1% 8, the second was prepared from pure 
synthetic iron with the same C and Si contents as 
for the first group but having a mininun content of the 
other admixtures. The experimental technique was 
described in an earlier paper (Ref.6). Tables 2 and 3 
give the data on the dependence of the numbers of grains 
per unit of volume on the time and temperature of 
annealing of various specimens of malleable iron, The 
Card 4/7results are entered into tables and they are discussed 
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Coalescence of finely dispersed particles and determination of the 
surface tension at the boundary of solid phases. 


in some detail. The data contained in the paper justify 
the assumption that the presented method for determining 
the order of magnitude of surface tension at the boundary 
of the solid phases is fully satisfactory and this view is 
supported by a number of facts. The same value was 
obtained for the surface tension of cementite at the 
poundary with ferrite by deternining it from three 
different sources. For the steel ¥-8 at 650°C 
o = 15 dyn/fem, for below-eutectoidal steel at 630°° 
Bokshteyn (Ref.3) obtained o = 13,2 dyn/em, whilst for 
steels with various carbon contents at 720°C Schimura 
et alii (Ref.8) quoted the value o = 7.5 dyn/cm. If the 
temperature is taken into consideration these values can 
be considered as being fully in agreement. According to 
Schimura et alii (Ref.8) the surface tension of cementite 
at the boundary with ferrite remains constant when 
changing the carbon concentration. For all the investi- 
gated alloys the magnitude of the surface tension decreases 
vith increasing temperature, whereby the decrease is 
almost inversely proportional with the solubility of the 
Card 5/7 disperse phase in the mother phase (in the temperature 
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surface tension at the boundary of solid vhases. 


range where no phase transformations occur). The surface 
tension of cementite at the boundary with austenite is 
almost five times lower than the surface tension of 
graphite at the boundary with austenite. This fact is 
confirmed by phenomena which accompany solidification of 
iron, Investigation of alloy steels showed that for a 
relatively small content of the alloying element, of the 
order of 2%, the order of magnitude of the surface 
tension does not change. However, a definite tendency 
towards increasing can be observed in the surface tension 
of carbide bounding on ferrite on introducing carbide 
forming elements (Cr,Ti) and a tendency can be observed 
towards lowering of the surface tension on introducing 
non-carbide forming elements, cobalt for instance. The 
obtained values of surface tension appear reasonable also 
as regards the determined size of the critical 
germination nucleus during phase transformation, for 
ingtance for steel containing 1.2% C and super-cooled to 
50°C below the A, point, thg critical size of the 
cementite germ is about 10°‘ cm, which is a fully 

Card 6/7 realistic value for such undercooling. 
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There are 4 figures, 10 tables and 10 references, 8 of 
which are Slavic. 


SUBMITTED: October 11, 1955 (Initially), April 10, 1957 (after 
revision, ) 


ASSOCIATION: Dnepropetrovsk State University. 
(Dnepropetrovskiy Gosudarstvennyy Universitet). 


AVAILABLE: Library of Congress. 
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AUTHOR: __<Psarev, V.I. E132/E360 


TITLE: On Increasing the Sizes of Crystaly of the Chemical 
: ore 
Compounds in the Alloy Systems 4n-Sb, Cd-Sb and In-Sb 


PERIODICAL: Kristallografiya, 1960, Vol. 5, Not’ 3, 479-481 


TEXT: Investigations have been made of the possibilities of 
increasing the sizes of the particles of Zn,Sb5% CaSb,Yland InSb?| 


occurring in alloys of the corresponding elements. This increase 
occurred in the process of coalescence under the action on the 
alloy of mechanical forces (centrifugal). Specimens were made from 
the elements by heating under vacuum in pyrex tubes, first at 40° 
above the liquidus temperature then at it for 6-7 hours. The 

other alloys were made similarly. The rate of enlargement of the 
particles was greater the higher the temperature. A graph is 

Siven of the rate of growth of Zn,Sbo erystals from a melt of 93% 


Zn with 7% Sb at 440 °c. After some 60 hours the growth had almost 
finished. Where there is a difference in density between the solid 
and the liquid phases centrifugation may assist coalescence. This 
Card 1/2 
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AUTHOR: Kostur, N. L.; Psarev, V. I. c / 
‘ORG: none v4 oY as At | ae 
TITLE: Alloying crystals of some intermetallic compounds by means of alloys [Paper 
presented at the Third Conference on Crystal Growing held in Moscow from 18 to 25 
November, 1963] wt , 

SOURCE: AN SSSR, Institut kristallografii. Rost kristallov, v. 6, 1965, 288-295 


TOPIC TAGS: cadmium compound, antimonide, indium compound, electric conductivity, 
Hall constant, thermoelectromotive force 


i aly 2 
‘ABSTRACT: CdSb and InSb compounds were alloyed with alloys f the corresponding | 
-systems, The alloying elements chosen for CdSb were Ag//Au,’ Pb,” and Bi,”/and for InSb, 
Bi and Hg,7 Crystals of the alloyed compounds were then used for growing large s‘ngle 
‘erystals by zone recrystallization./sThe degree of alloying was determined in these 
crystals measuring the temperature dependence of the electrical conductivity o; Hall 
constant R, and thermo-emfq. The results shows that the method of alloying intermetallic 
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' ABSTRACT: A new method for growing - large: dsb monocrystals is offered.’ The. : 

' procedure consisted of three steps. . ‘L) Binary alloys Cd-Ag - (Ag to 2%) - ‘and. 

”. Cd-Hg! (Hg to 20 by weight) were ‘prepared, They hada uniphasal structure of" 

“ solid solution on the Cd base. 2) Various amounts: of. antimony (from-10 to, hog: 
cod weight) ere added to these binary solutions. © “The ‘solutions were melted and 
kb) held at ‘boc for 5 hours while being stirred to insure a good distribution ‘of . ‘tne; 

eG alloy: components, After that, the melt was cooled to. 500C, aged at that. tempera: 
-‘'-? ture for 20 hours, and cooled again in the oven. The resultant ternary: ‘alloys’ 
: 4 Cd-Ag-Sb and Cd-Hg-Sb had a two-phase structure consisting. of. the CdSb crystals _ 

> i and a cadmium eutectic. 3) The CdSb crystals were separated. centrifugally from: 
hcuode melts They: contained from 20 to ey 4 woeere of Sb. These sryerets were used 
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AUTHOR: Fsarev, V.1I., Candidate of Technical Sciences 
i ed 


TITLE: On Regularities of the Coagulation Process of Carbide 
Particles in Steel Above the 4) Point (0 zakonomernostyakh 
protsessa koagulyatsil karbidnykh chastits v stali vyshe 
tochki A1) 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Cnhernays metallurgiya, 
1959, Nr 2, pp 93-99 (USSR) 


ABSTRACT: An attempt is made to complete the existing data on congu- 
lation processes in steel and to determine the interdependence 
between the coegulation parameters and the carbon content or 
the coagulation temperature. Information is given on general 
characteristics of coagulation kinetics of simple carbide 
systems in carbon. and alloy steels. The correlation between 
the coagulation parameters and the equilibrium curve of iron 
carbon alloys is determined. The connection between tne 
carbide phase dispersion and the shifting of the carbide- 
austenite equilibrium line due to the effect of an alloying 
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On Regularities of the Coagulation Process of Carbide Particles in Steel 
Above the Al Point 


element is established. It was stated that the linesur 
coagulation rate. in carbon steels depended cn the tine and 
temperature of isothermic heating. A higner carbon centiont 

in the steel or higher temperatures caused the reduced ais~ 
persion of the carbide phase. A formula is given to compute 
the dependence of the end radius of carbide particles on tne 
coagulation temperature. In alloy steels an increased content 
of the alloy component created special carbide phases. Their 
coagulation depended on various factors, such as surface 


tension in the carbide-austenite border, diffusion of carbon 
and of alloying components etc. The experimental. part of the 
work was carried out in cooperation with Ye. V. Akhtemiychuk 
and S. I. Ivanenko. . 

There are 2 tables, 1 graph, 3 sets of microphotos and 6 Soviet 
references. : 
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ASSOCIATION: Chernovitskiy go:udarstvennyy universitet (Chernovts y State 
University) 
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Psarev, V.I. 


Investigation of the Process of Coalescence of Carbides 
in Carbon Steels 


Fizika metallov i metallovedeniye, 1959, Vol 7, Nr 4, 
pp 551-558 (USSR) 


Although the mechanical properties of steels depend 

to a large extent on the size of the carbide particles, 
Little has been done in the way of establishing the 
laws governing the rate of coalescence and the final 
size attained by these particles during changes taking 
place in steels either in the course of thermal 
treatment, or in service at elevated temperatures. 

The problem of the formulation of general laws of this 
nature is the subject of the present paper. A two- 
phase system in which one of the phases is present in 
the form of small, dispersed particles will tend to 
attain the state of equilibrium by the process of growth 
and coalescence of the finely dispersed phase. In the 
previously published works (Ref 1 and 2), the author of 
the present paper derived an expression describing the 
reiationship between the mean radius of the coalescing 
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particles and the time of isothermal heating 


Yo 2 = exp(-at)] (1) 


a 


where: r - mean particle size at time t; 
rg - initial mean particle size at t - 0; 
v. - initial rate of growth of the particles; 


a ~ coalescence constant for isothermal heating. 

It was shown experimentally (Ref 1) that this equation 
describes the relationship under consideration only 
starting from a certain time tl, when the condition 

in vo/v = at (where a is the angle coefficient) is 
fulfilled (compare Fig 1). It was found also that 

for various steels tempered at 500 to 600°C, t+ is 
equal 3 to & hours; at 700°C, tl is equal 2 to 1.5 hours 
and it approaches zero at temperatures above Aj}. 

A more accurate expression for the relationship 
described by Eq (1) can be obtained by solving this 
problem in the second approximation; if the function 
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of the variation of the rate of growth of the particle 
is expanded into series and if the second term of this 
series is taken into account, the following expression 
is obtained: 

- x =avi+ pve = £(v) (2) 

he coefficients a and $6 in the expanded function [(v) 
are constant at T = const but are affected by the 
variation ot temperature and other factors; these 
coefficients are termed by the present author 
coalescence parameters. From Eq (2), and bearing in 
mind that v = dr/dt, an expression can he derived 
describing the relationship between the mean particle 
size (r) and the duration (t) of isothermal heating 


r=rg + 3 In {r« nye [2 - cxp(-at J (3) 


This equation satisfies the limiting conditions 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343510003-1" 


510003-1 


"APPROVED FOR RELEASE: 06/15/2000 
eteptetasie ee P gts SiS 0 SP Ee aang pee Soft 2 Pied 


CIA-RDP86-00513R001343510003-1 


SOV/126-7-4-9/26 


Investigation of the Frocess of Coalescence of Carbides in Carbon 


Steels 


Card 4/11 


(4) 


where: r. - the final particle size. From the latter 
expression the function v = f(r) can be found in the 
form of 


= 5 [exp8 (rm -~r)- y (5) 
From the analysis of the possible values of the roots 

of Eq (5) it follows that it can describe the 
coalescence process when B has positive values; if 8 
approaches zero, Eq (1) is obtained. Regardless of 

the order of magnitude of $6, the second term in Eq (2) 
can be left out starting from time tl (see Fig 1), when 
the condition av> fv@ is fulfilled. Starting from this 
moment, the time dependence of the particle size can be 
adequately described by Eq (1). The values of 6 for the 
process of growth of the carbide particles in steels 

was calculated for temperatures both abceve (Ref 1,3;4,5) 
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and below (Ref 2,4,5,6,7) the critical point Aj; In 

the former case, the values of B are so smali that the 

value of av in Eq (2) is much larger (by one or two 

orders of magnitude) than that of By? already in the 

initial stages of the process of coalescence; 

consequently, the time dependence of the carbide 

particle size at temperatures above Aj is adequately 

described by Eq (1). For changes occurring at 

temperatures below Aj, when the values of § are 

relatively large, Eq (5) has to be used. Fig 2 shows 

the relationship dcp (mean particle diameter, 103 cm) 

versus Vep (mean rate of growth, 102cm/h) for 0.4% C 

(curve i) and 0.7% C (curve 2) steels heated isothermally 

at 630°C. Both curves were plotted from Eq (5), taking 

8 = 1.75 x 102cm7+ (curve 1) and > = 2 x 105cem~1!(curve 2) 

and experimental values for other magnitudes appearing 

in this equation. Good agreement between the theoretical curves 

and experimental points (shown in Fig 2 by circles and 

crosses) indicates that by taking into account the 

second term of the expanded function £(v), it is possible 
Card 5/11 to describe with sufficient accuracy the process of 
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coalescence of carbides in the early stages of their 
growth i.e. before time tl. The problem of 
determination of the coalescence parameters is discussed 
in the second part of the present paper. It has been 
shown experimentally (Ref 1) that the final particle 
size of carbides in steels increases with the heat 
treatment temperature and that at the same temperatures, 
it can attain different values in different steels from 
which it was concluded that rm depends on the 
concentration of the constituent atoms at the phase 
boundary. The relationship rp = f(c, T), where 

c - concentration; T - temperature, can be obtained from 
the known Thompson (Kelvin) formula by applying it to 
the limiting (initial and final) values of rm, and then 
excluding the equilibrium concentration Cg. The 
following expression is obtained: 


- afr. wi 
Cmin = coexe|, a (Fs 2) | (6) 


Card 6/ll where a = 20Mv/R (0 - specific surface energy at the 
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phase boundary; M - molecular weight of the dispersed 

phase; & - gas constant). From Eq (6) the expression 

for the final particle size can be obtained 

r! 
Mm = Tocrr (7) 

where C? = rofa 1n co/cmin- At present, it is not 

possible to determine C! which, however, obviously is 

a function of temperature. Fig 3 shows the temperature 

dependence of rm plotted for cases when Cc? increases 

with the temperature (curve 1) when it remains constant 

(curve 2) and when its value decreases with rising 

temperature (curve 3). Calculations based on experimental 

data (Ref 1 to 4) show that for practical purposes C! 

changes very little with temperature and that the 

temperature at which 1/C? = T? corresponds almost exactly 

to the temperature of the phase transformation. (These 

calculations were based on experimental data on 

coalescence of carbides in carbon and alloy steels 

(Ref 1 to 3) and graphite particles in malleable cast 
Card 7/11 iron (Ref 4&).) The values of rm calculated from the 
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formula rm = Yo + Vo/a (Ref 1) and values of the same 
magnitude calculated from Eq (7) are given in Table 1, 
for steel with 1.7% C, steel U12A and malleable cast 
iron. (The values of C' and rg for each alloy are given 
at the bottom of the table). The temperature dependence 
of rm in alloy steels is illustrated in Fig & (Curve 1 - 
chromium steel, C* = 6.68 x 10-#°c-1, ro = 3-75 x 1O75cm; 
Curve 2 - manganese steel, C' = 7,5 x 107 °c-l, 
ro = 5-1x 10-5cem). Taking into account the fact that 
witn a sufficient degree of accuracy C* = 1/T* (where T! 
is the temperature of the phase transformation in °K) 
the expression describing the temperature dependence of 
the coalescence parameter a can be derived. (It is 
pointed out at this stage that the above consideration 
applies to the case when, as a result of complete 
dissolution of the finely dispersed phase, a two~phase 
system is changed into a single phase system; 
consequently, it does not apply to coalescence of 
carbides in steels at temperatures below Aj). The 

Card 8/11 retationship between a and rj, is given by a = ~D/p de/dx, 
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where D ~ diffusion coefficient, P - density of the 
coalescing phase and dc/dx - concentration gradient. 
After substituting the values for rm; v and D; the 
temperature dependence of a is obtained in the form of 


Q - 
a= ko” RIES ee Lj (38) 
rip T 
eis, Ionk abe de7 ake TP eee temperature at which 
carbides are compietely dissolved. Analysis of this 
expression shows that a increases with rising temperature 
(see Fig 5}; reaches a maximum at T 7 = T!/({l - RT? /Q). 
and then falls to zero at ~ = fT, The validity of 
iq (8) can be checked with the aid of experimental data 
if the values of @ and k are known. Tne resuits of such 
calculations for a carbon steel, a chromium steel and 
a manganese steel are plotted in Fig 6, curves 1,2 and 
3 respectively. (The values of Q cal/g-atom, k cm/sec 
and T’? SR are given in the caption. ) Simiiar 
Card 9/11 calculations were carried eut fer a wide range of carbon 
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steels and jn every case 
experimental and calculated values of 


between the 
a corresponding to the 
a = £(T) curves after 
calculated values of a 
experimentally. Table 
and calculated {column 
temperatures. The pro 


in this case 
function V = 
respect to Yr; 
1 dv 

ene a dr 


f(r). 


rm ~ TF 

The value of the 
graphically from 
a curve of this types 


Card 10/11 4s shown in Fig 2. 
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magnitude dv/dr is 
the relationship between V and rj 


plotted from 
{Incidentally 
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there was good agreement 


ascending portion of the 
passing the maximuni, the 

are higher than those obtained 
2 gives experimental (column 2) 
3) values of a at various 

an expression 
since 
the form of the 
by ditferentiating Eq (5) in 
formula is obtained: 


(9) 


best obtained 


experimental data 
it follows from that 
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curve that at the point where r = Imo parameter 

a = -(dv/fdr), - rine it is stated in the conclusion 

that although the analytically derived expressions 
describing the temperature dependence of the coalescence 
Parameters are in fairly good agreement with the 
experimental data on the coalescence of the carbide 
particles in steels at temperatures above Aj, certain 
assumptions made in deriving these expressions should be 
verified by further experimental work. There are 

6 figures, 2 tables and & references, 7 of which are 
Soviet and 1 German, 
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Translation from: Referativnyy zhurnal, Metallurgiy@, 1958, Nr 3, P 196 (USSR) 


AUTHORS: Psarev, V- IL, Salli, I. V.- 


——— 


TITLE: Kinetics of Coalescence and the Determination of Surface Tensions 
on the Boundaries of Solid Phases (Kinetika koalestsentsii i 
opredeleniye poverkhnostnoge natyazheniya na granitse tverdykh 

faz) 


PERIODICAL: Nauchn. 2ap- Dnepropetr. un-t, 1956, Vol 45, pP 61-67 


ABSTRACT: The authors present data on the kinetics of coalescence of 
globular cementite over 4 wide range of temperatures and for 
various grades of pure and alloyed steels. Investigations are 
carried out to obtain experimental data permitting the calculation 

of the surface tension O on the boundaries of solid phases 
according to the method proposed by Salli (see RzhMet, 1958, Nr 
3, abstract 5841). Values of G on the cementite-ferrite 
boundary, calculated from various sources (including allowances 
for the temperature t), are fairly close: steel U-8 at t= 50°C, 
o =15 dynes/cm; subeutectic steel at t= 630°, Cy =13.2 dynes/cm. 
The value of Cy is not affected by the Cc content, but is decreased 
Card 1/2 at higher temperatures. Although the order of magnitude of 
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is not affected by the introduction of alloying materials into the steel, a trend 
toward higher values of O on the carbide-ferrite boundaries is observed when 
carbide-forming additives (Cr, Ti) are introduced, The introduction of 

additives which do not form carbides (Co) produces a reduction in the value of 


oO. 


v.O. 
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for the Degree of Candidate in Technical Science) 
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Knizhnaya Letopis', No. 18, 1956, 
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AUTHOR: Psarev, V. I. 


See 
TITLE: Ou the coagulation of carbide particles in carbon steels below 
the A, point 


PERIODICAL: lzvastiya vysshikh uchebnykh zgavedeniy. Chernaya metallurgiys, 
no. 12, 1960, 91 - 96 


TEXT: The purpose of the described experiments was to obtain more 
data’onm the coagulation of carbide particles below the critical A, point in 
carbon steel, for the data published hitherto vary and no systematical 
studies of the process had been undertaken. The test method had been des- 
cribed in two previous articles by the author, (Ref. 6: V. I. Psarev, "Me- 
tallovedeniye i cbrabotka metallov", 1956, no..2; and Ref. 7: V. I. Psarev, 
"Pizika metallov i metallovedeniye", v. 7, no. 4, 1959). The investigated 
commercial steel grades yi0 (u10),.¥12 (012) and V7 (U17) were smelted fron 
armco iron in an electric high-frequency furnace in an argon medium. Cy- 
lindrical specimens 12 - 15 mm in diameter and 15 - 20 mm in length were 
heated to 1,000%C ("U17" to 1,100°C), scaked in this heat for 5 ~ 8 min, 


Card 1/7 
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quenched in water, and subsequently tempered at 620 - 670°C for 3 hre, than 
additionally heated for 1 hr to different temperatures in which the coagula- 
tion had to be determined. The decarbonized layer was removed from the 
spesimen after sach isothermic heating(in a lead bath), the number of carbiis 
particles aaa sountel atxl4q4O magnification with the aid ef a grid placed in 
eecslar and the Brinell hardness was measured. The final radius 
he fermuia (from Ref. £, 7) 


Mie miee ns 
& LLerceco. 


Ce Ole 


ef the particles was detertined using ¢ 
Yo 
Mt = fot 


oo 
ed 


where ro ia the initial particle radius; ¥, - the initial linear particls 
growth rate; ~ the coagulation factor characterizing the damping of the 
coagulation process and equal 
1, Yo 
a= Sin. 2 
pin (2) 
The mean radius c of the carbide particles was determined by the formula 
(alse from Ref. 6, 7)3 
mor ZZ [t-exp(-at)] 3 (3) 
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: fA v2 P : : dr , 
where t is the isothermic soaking time; and v = at the experimentally ds- 


termined rate of coagulation. The dependence of & on the tempering temper- 
ature below tha A, pelat was similar to the depandence above Ay, and the 
mean radius of cementite particles inereaved with an inercease in the carbon 
content in stesl (Fig. 1). The quantity of cementite particles (during the 
same time of isothermic soaking) increased at the béginning and reached a ~ 
certain maximum ut a certain carbon content in steel, then decreased (Table 
2). The growth rata of the constant particle size increased with the carbon 
content with linear regularity (Fig. 1). The final particle radius in- 
nreased with the coagulation temperature. .The relation curve is hyperbolic, 
but a quantitative regularity could only be, stated for relatively purés bina- 
ry stael (not for commercial steel). A lifear relation between the steel 
hardness and the total carbide phase surface area was'found in the interval 
100 - 150 hrs of 1sothermic heating; during longer heating (150 - 250 hrs) )> 
it changed’ (Pig. 3). The results led. to’the conclusion that.the coagulation 
of ‘earbides must cease.faster in high-carbon steel than in low-carbon, and 
same result can be attained by a higher coagulation temperature, but the 
linear coegulation rate grows rapidly with a rise in C-content ani tempera- 
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tura,..and the result.is a larger:final size of particle. The: growth of, 
particles cannot te explained by easier coagulation at higher C-content, 
for the curve maximum shifted toward a low C-content after i~hour iscthermic 
sgating. A further analysis is necessary. There is no linear relation te-~ 
tween the ates] hardness and the aggregate carbide phase surface, for the 
oversaturaticn of the alpha phase 'with carton varies drastisally with tms, 
The relation may Le approximately linear only in later coagulation stages. 
Long soaking (259 - 300 hrs), even in a protective medium, leads to partial 
decarbonization. The approximate relation between the stesl hardness H and 
total cartide surface S may be expressed as , : . 


H= H, + k(S - Sq) 


the minimum total carbide surface 5S, = aires Nni Na ~ the mini- 
nuaber of cacbidw particles in a su? after ths end coagulation process; 
the proportionality factor depending on the variations of the alpha 
the rate of variation of the total carbide phasé surface, C content 
‘el, and mere factors. Ya. N. Balagutrak and M. D. Karliychuk partic- 
in the work. There are 3 figures and 7 referencess 6 Soviet-tloc and 


whuré Sin is 
mu. 
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. | TITLE: Features of crystallization of the CdSb compound from melts 
SOURCE: Ref. zit. Fizika, Abs. 4A628 


REF SOURCE: Sb. Simpoziun. Protsessy sinteza i rosta kristallov i plenok poluprovod- 
| nik. materialov, 1965. Tezisy dokl. Novosibirsk, 1965, 13-1 


| TOPIC TAGS: cadnium compound, antimonide, crystallization, phase composition, stoi- 

i chiometry, single crystal growing, crystal impurity 

| ABSTRACT: An {--restigation was made of the influence of supercooling of a melt, which 
depends on the «ate of its cooling, the degree of prior superheating, and the content 
of extraneous impurities, on the formation of stable and metastable phases during the. 
solidification :f melts corresponding to the composition of the compund CdSb. It is 
shown that CaSt compound ingots which solidify in the temperature interval 450 - 420C 
have a single-f:1ase structure with minimum deviation from stoichiometry. The solution 
was superheated by 10 - 30°. ¥,0n the basis of the obtained results, the most. optimal . 
regimes are proyosed for owl dsb_si of stoichiometric composition 
and of crystale doped with various impurities. Translation of abstract ] 
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'TITLE: Conditions for crystallization of the intermediate phases in the Cd-Sb system 
VY 
;SOURCE: AN SSSR. Izvestiya. Neorganicheskiye materialy, v. 2, no. 8, 1966, 1383-1389 


TOPIC TAGS: erystallization, phase diagran, solution property, phase composition, 
phase analysis, cadmium, anceerny 


ABSTRACT: The Cd-Sb system was " studied in the 41.93-52.0 wt %,Sb range by a combina- 

‘tion of metallographic-) thermographic-, and x-ray techniques Gn order to define the 

iconditions of crystallization of the stable and metastable phases of the system. Sam- 

ples were prepared by f pure components in sealed ampoules for 5 hr 

at 630- 640°C and 10 ~s-10 * 4“ mm Hg. ling (100-300 deg/hr) the 
he maximum temperature 

lof the melt. The variation in the formation of t 

the presence of undissociated CdSb molecules 

zation process. A compound with a compositio 

tallize out at 420-450°C. The CdSb, CdySb3, and Cd3Sbz2 crystalli 

heated up to 630°C. The metastable phases can be stabilized by means of rapid cool- 
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. |ing. Formation of the intermediate metastable phases is characteristic for melts 

joverheated to 50-150°C above their melting points. The following optimum conditions 

jare recommended for selective crystallization of CdSb single Stals:/©temperature ~ 
jof the molten zone equal to 460-480°C and temperature in the crystallization zone 
fequal to 420-440°¢, Orig. art. has: 5 figures. 
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: Metall:vedeniye 1 obrsbotka metaliov, 1956, No 2, 2-8 


_ Assumizg that the quartity that characterizes the deviation of the 


system frem the equilibrium state is the linear velocity of the 

growth of the thicksnirg particles, a relationship was derived be- 
tween the average radius of the particle and the time of the isothermal 
heating of the steel. Experimer.tal data are given (over 8 wide temper- 
ature range) ca the investigation of the coagulation of carbide par- 
ticles above the critical point A, in three types of steel: carbon, 
mangacese. aud chrome. Analysis of the data made it possible to obtain 
the temperature dependence of the final dimension of the thickening 
carbide particles. 
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ORG: none 


ne | TITLE: Principles of crystallization and stabilization of the structure of compounds CdSb 
-., | and CdgSb, in alloys of the Cd-Sb system. [Paper presented at the Third Conference ¢ on 
eS: Crystal Growing held in Moscow from 18 to 25 November, 1963] : 


SOURCE: AN SSSR. Institut salsa Slonton Rost kristallov, v. 6, 1965, 247-254 


TOPIC TAGS: cadmium sompound: antimony compound, cadmium alloy, antimony alloy, « 
crystallization 


-... | ABSTRACT: The study was devoted to the determination of the conditions i far yhich the Bi 

| compounds CdSb, Cd3Sbg, and Cd4Sbg are formed during crystallization ond OYB.. ; 
The structural state and composition of the samples was studied by sin oe : 
electrolytic, metallographic, and x-ray analyses. It was found that during crystallization 
of melts containing from 41.93 to 52.00%, CdSb crystals supersaturated with cadmium 4, 
precipitate first, as a result of which the melt becomes rich in antimony, and suitable © - 
cas creates conditions for *he micieation € of CdgSbg crystals: When the melt is - ‘i 
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rapidly cooled, Cd.Sbo crystals after nucleation have a higher etowth rate than CdSb, .-.. 
and the structure ot the solidified alloy consists primarily of particles of the metastable othe 


: phase CdgSb2. The compound Cd4Sb3 is apparently a subtractive solid solution based . 
on CdgSb. Orig. art. has: 6 pguree 1 table, and 1 formula, 
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In 196-1948, heterogeneity of the biological properties 
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Tyk-Kulak 235. Results showed that the difference in 
the quality of the seeds explained by the position of 
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periphery), shows itself both in the absolute weight of 
the seeds and in a mmbver of variety characteristics: 
length of the vegetation period, yield and the form of 
the leaves. It does not depend on the difference in the 
period of blossoming and seed formation and is a biologi- 
cal characteristic of the tobacco. The farther the seed 
vessel is located from the center of the raceme the 
stronger the deviation in the variety characteristics 

(in the undesirable direction) of the plants grown from 
them. In contrast to the principal pheuotype, plants 
obtained from the periphery seeds are characterized by 
retarded maturing, lowered yield and a narrower and more 
elongated form of the Leaves. These data confirm the 
need for using the “shaping” of the racemes, that is the 
removal of the side seed vessels. Leaving them on the 
piants lowers the .niformity of the variety plantings by 
creating forms deviating from the main mass of the plants 
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on yields and the effect of refrigeration arrangements on 
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